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(54) NEW PROCESS FOR THE MANUFACTURE OF 
NUCLEOSIDES 

(71) We, SCHERING AKTIENGESELLSCHAFT, a Body Corporate 
(nganised according to the laws of Germany, of Berlin and Bergkamen, Germany, 
do hereby declare the invention, for which we pray that a patent may be granted 
to us, and the method by which it is to be performi^ to be particularly described in 
and by the following statement: — 

The present inveDdon is concerned widi a new process for the manufacture of 
nucleosides. 

Processes for die manufacture of nucleosides arc known. Thus, for example, 
from Y. Furukawa et al (Chem. Pharm, Bull. 26, 1067/1968/) it is known that 
purines react with 1-O-acyl- or 1-0-alkyl-derivative of a sugar in the presence 
oi a Friedel-Crafts catalyst to form the corresponding N-glycosides, and in German 
Patent DBP No. 1,919,307 tfiere is described a process for the manufacture of 
nuckosides, characterized in diat silylated N-heteroqrdes are reacted widi protected 
l-halon, 1-O-alkyl- and especially l-acyl-sugars in the presence of Friedel-Crafts 
catalysts. 

The industrial use of the known processes has been especially disadvantageous, 
because the separation of the salts of Lewis acids or Friedel-Crafts catalysts formed 
during the reaction often gives difficulties in working up the reaction mixture, and 
additional chemical operations are necessary. In particular these disadvantages also 
cause a reduction in the yield ct the desured end product. 

It has now been found that the Friedel-cSafts catalysts, for example SnCL^, can 
be replaced a& catalysts by known trialkylsilyl esters, prdEcrably tiimcthylsilyl esters 
of mineral add^ for example perchloric add or sulphuric add^ or of strong organic 
adds, for examine tdfluoromeimne subhonic add. 

The present invention according^ provides a process fc^ the manufacture of a 
xmdeoside, u^erein a suj^ derivative that contains an -O-aqrl or -O-alkyl 
gCDup or a halogen atom in the 1-position and may contain at least one protected 
hydKHcyl group in another position is reacted with a silylated organic base, prefer^ 
ably a silylated heterocyclic organic base, in the presence of an ester selected from 
trialkylsilyl esters, preferably trimethyMyl esters, of mineral ddds and trialkylsilyl 
esters, preferably trimethyldlyl esters, oi strong organic adds and, S desired^ any 
pioteci»l hydroxyl group in the resulting nucleoside is converted into a ftee 
hydrosiq^ group. 

Particularly preferred as trialkyl silyl esters are all easily accessible mono-, di- or 
poly-trimetfiylsilyl esters, for exanq>le trimethylsilsi perdilotate [(CH^aSi— OClOa] 
and the trimethylsilyl esters of trifluorac^c acid and ttiftuoromethane sulphom'c 
acid [(CH5)»Si— OCOCT, and (CH3)»SiO— SOjCF,, respectively]. By the replace- 
ment df, for exanmle, SnQ* by the trimethylsilyl esters of ntineral adds the harmful 
fnmaticm of emiuslcms and coUmds during worldng up is avoided and the yiekis 
are increased. 

la accordance widi the process of the present invention all the silylated organic 
bases diat are known generally to those sluUed in the art can be used. There are 
suitable^ for exan^ile, organic bases ol the general formula 
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R.— N=(C-C),=C-R, (la) 







... 






H 



-Kjj^ ^S-^ ^0^ ^N'^ ^N^ 



or 

R.^N-(C=C),-R= (lb) 

li il 

in whidi X represents an oxygen or sulphur atom^ n represents 0 or 1, Ri and R2 each 
5 represents an unsrxbstituted or substituted organic hydrocarbon group (which may 

be saturated or unsaturated) or together represent a divalent organic group (which 
may contain one or two nitrogen atoms), R3 and R4 each represents a hydrogen atom 
or an alkyl^ alkosmarbonyl or alkylaminocarbonyl group or togedier represent either 
a divalent group of the formula 

1^ O 0 O 0 

N N f| f4 

or a corresponding divalent group that is substituted (for example as indicated in 
the next but one paragraph), and Y represents a triaUgfl silyl group, especklly a 

15 trimethylsilyl group. j5 
When Ri and R^ represent any desired separate organic groups^ they represent 
more especially alkyl groups containing 1 to 10 carbon atoms, preferably contain- 
ing 1 to 4 carbon atom% or aryl or aralkyl groups. There may be mentioned, for 
example, methyl, ethyl, prop3l and butyl groups. 

20 The divalent ^ups represented by R^ and R2 together and also by R, and R4 20 

tcffiether inay contain, for example, one or more of the following substituents, namely 
al^l groups containing 1 to 10 carbon atoms, trifluoromethyl, acyl, hydroxy^ alkoxy, 
acyloxy, carboxy], carboxamido, alkoxycarbonyl, dialkylaxninocarbonyl, amino and 
nitro groups, 0x0 groups (attached to carbon or nitrogen atoms) and halogen 

25 atoms. 25 
Preferred starting bases are silylated oiganic bases in which R^ and R^ in the 
above formulae are conneaed together in a ring and especially in such a manner 
that the heterocyclic base contains five or six atoms in the ring> of v^ch one to 
three are nitrogen atoms. 

30 ^ The silylated organic bases having the formulae la and lb arc thus preferably 30 

derived from the foUowing heterocychc bases, namely uracil, cytosine, 6-a2auradl, 
2<>thio-6-azauradI, thymine, an N-acyladenine, guanine, lumazine, imidazole, pyrazine, 
thiazole and triazole, which may be substituted by one or more of the above 
mentioned substituents listed for the divalent groups represented by Ri and Rs 

35 together and also Rs and R4 together. 33 
For the case in which Ri and Rz are connected together in a ting, the divalent 
group represented by R^ and R, together is more especially a 

X' NH, X' R, R, R, 

o 

T 

— CH=N— , ^CH=N— or — O— CO— 
40 group, when n= 1, and a ^ 
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-.NH-CO-CH=N— , — N=k-N=L pr --N=k-N=CH— 

groups when m—O, in which zepiesents an oxygen or sulphur atom and R^ and R«, 
eadi represents a hydrogen atom or an alkyl, alkoxycazbonyl or alkylaminocarbonyl 
groua 

The dhralent group represented by Rt and Rs together may also advantageously 
be a group of die formula 



-C=N— _N=N— CH=C— CHs, — C^H*- 
I CH, I / 

/ OSi— CHa 

OSi-CHa \ 



CH3 

— CH=CH— C=N— , — CH=N— , — CH=N-<:=N— , 

l!lH CHs— CX>OH 

«c«>v-cvy-.C- or _CH=N-CH-N— . 
o 



a^3. 

10 The sugar derivadves used in the process of the present invention are prefer- [Q 

ably derived from nbose, desoxyrlbose, arabinose and glucose. 

Advanta^usly, all the free hydroxyl groups of the sugar are protected. As 
sugar protecting groups there are suitable the protecting groups customarily used 
in sugar chemistry, for example acyl groups, for example benzoyl, para-dilorobenzoyl, 

1 5 ■ para-nitrobenzo^ and para toluyl groups, and benzyl groups. j 5 

In the nucleosides obtained in accordance widi the process of the present inven- 
tion die free or protected sugar group is preferably connected to the nitrogen atom 
in a ^-glycoside manner. 

When in accordance with the process of the present invention there are to be 

20 made nucleosides which contain 0-acyl-protectcd sugar groups, there come into 20 

consideration in addidon to the protecting groups already mentioned also, inter dia, 
the groups of the following acids, namely propionic add, butyric acid, valeric acid, 
caproic acid, oenandiic acid, undecanoic add, oldc acui, pivalic add, cydopentyl- 
propioiuc add, phenykcedc acid and adamantane carboxylic add. 

25 The process of the present invention can be used in general for the preparation 25 

of nudeosides. Preferred products of the process are nucleosides of die general 
formula II 



Z /Par ^4 [xj^ 



in which R^, R2, Ra, Ra, X and n have the meanings given above, Z represents a 
30 &ee or protected sugar group, and m represents 0 or 1. The nucleosides that can 30 
be prepared in accordance with the process and especially the products of die general 
formula II, are biologicaUy active. By virtue of their specific solubility they can be 
administered, depending on the choice of the substituents, either systemically as 
aqueous or alcoholic solutions, or locally as salves or jellies. 
35 The nucleosides, depending on the starting compounds used, have, for example, 35 

an enzyme-inhibiting, antibacterial, antiviral, cytostatic, antisporiatic or inflammation- 
inhibiting action. 

The reaction of the silylated organic base, for exampk a base of the general 
formuh la or lb, with l-O-acyl-, l-O-alkyl- or 1-halogeno-derivative of a free or 
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protected sugar in the presence of a catalyst in accordance with the process of 
the present invention is carried out in a suitable solvent, for example in mediylene 
chloride (CH^Cl^O, 1,2-dichioroethane (aCH^CHsQ, chloroform, benzene, toluene, 
acetonitrile, ethylene chloride, dioxaua tetrahydrofuran, dimcthylformamid^ carbon 
disulphide, chlorobenzene, sulpholan or molten dimethyl sulphone. 

The reaction may be carried out at room temperature or at a higher or lower 
temperature, but preferably at a temperature widiin the range ctf from 0 to 10G°C. 
The reactants are generally used in the reaction in approsimatdy cquimolar quan- 
tities; however, a sflylated heterocyde is often used m a small excess, in order to 
obtain a conversion of the sugar component that is as far as possible quantitative. 
Often 0.1 equivalent of the catalyst suffices, for each equivalent of Ifac sugar com- 
ponent. 
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The catalysts used for the new process, as compared with the formerly used 
Lewis adds or Ftiedel-Ccafts catalysts, have die great advantage that daey can be 
immediately and quantitatively removed by simple agitation with a bicarbonate 15 
solution without the formation of emulsions or colloids, because they are immediately 
hydrolysed to a salt and hexamefliyl-disiloxane (boiling point 98°C), which is removed 
during the wfthdiawal of the solvent 

The catalyst can be prepared in accordance with the literature, for example, 
20 imo, AgaO* with (CHa)3Sia which gives (CH3)aSi— OQOa togcdia: with AgQ 20 
rU. Wannagat and W. Liehr, Angew. Chemie 69, 783 (1957)], or, as in the case of 
die trimethylsllyl ester of trifluoromethane sulphonic add, easily from CFaSOaH and 
(CHaXSia [H. G Marsmann and H. G. Horn, Z. Naturforschung B 27, 4448 
0;972)J with the use of a neutral solvent, for example benzene, or without a solvent. 
25 FUtranon of any salts formed widi the exclusion of moisture leads to stable solu- 25 
dons of die sHyl esters used as catalysts. 

From acylated 1-O-alkyl- and 1-0-acyl-sugars and the catalyst there are formed 
m the reaction in the process of the present invention a sugar cation contained in, 
for example, a nuneral add salt and also a silylated O-alkyl- or O-acyl-derivative. The 
30 sugar salt then reacts with, for example a silylated pyrimidine with the formation of 30 
a nudecslde and the renewed formation of the silylester of ie mineral add, so . 
diat catalytk quanrides of the silyl ester of the mineral add suffice. 

The vidds obtained in the process of the present invention are higher than those 
of the aforesaid known processes. Moreover, there are formed preponderandy ^- 
35 derivadves oi the sugars and die undesired o-anomers are formed only in minor 35 
quantities or not at alL 

For the prq>aration of nucleoside containing free hydroxyl groups, the hydrox}^- 
protecting groups can be removed in the usual manner, for example, by alcoholic 
solutions of ammonia or alcoholates, aqueous or alcoholic alkali and afeo, in the 
40 case of the benzyl ethers, by reduction or hydrogenation. 40 
The following Examples illustrate the invention: — 

Example 1 

To 5.15 mmoles of 2,4-bis-(trimethylsilyloxy)-pyrimidine and 5 mmoles of 1-0- 
acetyl-234-tri-0-benzoyl-;§-D-ribofuranose in 20 ml of 1,2-dichlorethane were 

45 added 2.5 mmoles of trimethylsilyl perchlorate [(CHaJaSi— O— QOa] in 20 ml of 45 
benzene, and the whole was allowed to stand for 1 week at 24°C After the addi- 
tion of 50 ml of diloroform, die mixture was agitated with 50 ml of an ice-cold 
saturated soluti«i of sodium bicarbonate, and separated, and the aqueous phase was 
then agitated with a small amount of cfabroform. After drying with sodium sulphate 

50 and evaporation diere were obtamed 2.8 grams of crude product^ which after recrystal- 50 
Uzatjonlrom 40 ml of benzene gave 2.1 grams (75 J % of die dicorcdcal yidd) of pure 
2',3',5'-tn-0-bcn2yl-uridinc racking at 138— 140°C 

Example 2 

The procedure was the same as diat described in Example 1, except there was 
55 added only 0^ mmole of trimediylsilyl perchbrate (in 5 ml of benzene) and boiling 55 
was carried out for 4 hours at a lOO^C bath temperature under argon. After working 
up and crystallization dicre were obtained 2.238 grams (80,4% of the theoretical 
yidd) of 2'3'.5'-tri-0-beii2ylruridme. 



Example 3 

To 10 mmoles of 3-trimethylsilylthio-5-trimcthylsilyloxy-lj2,4-tria2ine and 10 60 
mmoles of ^-glucose-penta-acetate in 25 ml of 1,2-dichlorediane was added 1 mmole 
of trimediylsilyl perchlorate m 7 ml of benzene, and die whole was boiled for 3 
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hours at a 100°C bath temperature. After the usual working up as described in 
Example 1 there were obtained 3.5 grams of crude produce from which there were 
obtained fr<»n ethanol 3 grams (65% of the theoretical yield) of 2-(2,3,4,6-tctra- 

0- acetyl-^-D-glucopyranosyl)-3-thio-2,354,5-tetrahydro-lA4-triM^ mddng at - 
5 226°C 

Example 4 

To 5 mmoles of 2-trimethylsiiylosy-pyridinc and 5 mmoles of l-0-acetylr2,3,5- 
tri-0-benzoyl-/J-D-ribofuranose in 25 ml of l52-dichlorcthanc was added 0.5 mmole * 
of the trimethylsilyl ester of trifiuoromethane sulphonic add in 1 ml of benzene, and .q 
10 the whole was boiled for 1.5 hours at a 100°C bath temperature and worked up as 
described in Example 1. After crystallization of the resulting residue (2,8 grams) itom 
75 ml of carbon tetrachloride there were obtained 2.28 grams (85% of the theoretical 
yield) of l-<2,3,5-tri-0-benzoyl-^-D-ribofuranosyl>l,2-<iihydro-pyridin-2-onc melting 

at 140^C 15 

15 Example 5 

To 10 mmoles of 2-0-trlmethykilybxy-4-trimethyM3toQino-pyrimidine and 10 
mmoles of l-0-acctyi-2,3,5-tri-0-ben2oyl-)^-D-ribofuranose in 35 ml of i;2-dichlor- 
ethane were added 12 mmoles of the trimethylsilyl ester of trifiuoromethane sulphonic 
acid [((313)3810— SO2CF3] in 24 ml of benzene, and the whole was heated for jQ 

20 1 hour at lOO^C Working up as described in Example 1 gave 3.869 grams (85% d 
the thiBoretical yield) of amorphous 2',3',5'-tri-0-benzyl-cytidine. 

Example 6 

To 10 mmoles of 6-benzoyl-trimethyls0ylamino-9-trimedi]^silyl-purine and 10 
mmoles of l-0-acetyl-2,3,5HTi-0*benzoyl-i&-D-ribofuranose in 35 ml of l32'-dichlor- 

25 ethane was added 1 mmole of trimethylsilyl perchlorate in 7 ml of benzene. After 25 
12 hours at a bath tenq)eiatuie of lOO^C and working up as described in Example 1, 
iheoe was obtained amori^us tetrabenzoyl-adenosine, which was hydrolysed with 
250 ml of methanolic ammonia for 16 hours at 22^0. By evaporation and extrac- 
ticHi with methylene chloride there were obtained from methanol-HsO 2.3 grams 

30 (86.4% of the theoretical yield) of pure adenosdne, melting at 230— 232°C 30 

Esampk 7 

To 40 mmoles of 2,4-bis-(trimeth]isilyloxy)-luniazine and 40 mmoles of l-O- 
acetyl-293,5-tci-CH)enzoyl-j^-I>-dbofuranose in 75 ml of 1,2-didilorcthane were added 
4 mmoJies of trimethylsilyl perchlorate in 20 ml of benzene, and ±e whole was boiled 
35 for 4 hours at a bath temperature of lOO^C. By working up as described in Example 35 
1 there were obtained 20JS grams (84% of the theoredcal yield) of l-(2,3^-tri-0' 
benzoyi-||9-D^dbrfuEanosyl)-lnmaz]ne. 

Example 8 

To 55 mmdes l-trimediy]silyl-3-carboxym£diyH,234-triazD]e and 55 mmoles 
40 dt l-0-acetyl-2,3,5-tri-0-benzoyl-^-D-ribofuranose in 100 ml of l,2Hlichlorei]iane 40 
were added 5 mmoles of (CHs)sSiO— SOaCFs in 20 jpl of benzene, and the whole 
was boiled for 4 hours at a bath temperature of lOO^C. By working np as described 
in Esanq;>k 1 there were obtained 24 grams (85.5% or the theoretical yield) ot 

1- <23,5-tri-0^beiaoyl-i9-I>^ribofuranosy])-3-carboxymethyl-i;^4-tri 

45 Example 9 

To 10 mmoles of 2,4-bis<trimethylsityloxy)-5-morphdino-pyrimadinc and 10 
mmoles of l-0-acetyl«2,335-tri-0-ben2oyli8-D-ribofuranose in 35 ml of 1,2-dichlor- 
ethanc were added 11 mmoles of (CHsJaSiO—SOaCF, m 20 ml of benzene, and the 
whole was stirred for 20 hours at room temperature under argon. Working up as 

50 described in Example 1 yieWed 636 grams (99% of the theoretical yield) of amor- 
phous S-morpholmo-2',3',5'-<ii^benzyl-uridine. 

Exami^ 10 

11 mmoles erf 2,44>i8-(trimethylsilyloxy>5-methoxy-nrriimdine and. 12 mmoles of 
(CH3)3SiO— SOXF3 dissolved in absolute 1,2-dichlorethane were added to 5.04 
55 grams (10 mmdes) of l-0-aceM-2,3,S-td-0-benzoyl-^-D-iibofuranose in 75 nu of 
1,2-didiloreihane, and the whole was stkrcd for 4 hours at room temperature. 
Working up as described in Example 1 yielded from «hyl acetate/hexane 5.24 grams 
(89.3% of the theoretical yield) of 5-metfaoxy-2'3',5'-tri-04)enzoyl-uridine. 
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Example 11 

11 mmoles of 2,44Ms<trimedvlsityloxy>5,6-dimetbyl-pyiimi^ and 12 mmoles 
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of (CH3)sSiO— SO.CF3 dissolved in absolute 1^-didilotethane were added under 

«i S'u?"' 5?°^^^ of 1.0™rt.2,3,5^iM).ben2oyl-,ff-D-iibofuranose 
m 75 ml of ^2-djchloiefliane, and ibe whok was stined for 3 J hours at room 
tra^ieranue. Wortang up as described in Example 1 yielded from methylene 
So-b^riiridtoef'™' °* tiMcaeriJ yield) of 5.6^methyl-2'3'?: 5 

flnIhZf^!ji^°° of 5.<M gtarnsJw^L^) of l-0-acetyl-2,3,5-iii-0-benzoyl- 
^-D-nbofuranose in 100 ml of absolute acetonitrile were added under argon 11 

S^«r^«^1;^*°TV'*'^^>-?-?**y^-Py^'^^ 12 mmoles of lo 

(Ui,),SiO— SO^, m absolute acetomtnle, and Ac whok was stirred for 3 hours 
at room temperature. Working up in accordance wi± Example 1 and column 

acetate/hexane yielded from ethyl ««tate/hexane 4.04 
grams (70.9% of the tfaeo«etical yield) of 64«thyl.2'3',5'-trf.O-bcn2oySL: 
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Example 13 

in a mamin an^ogous to that described in Example 12 were reacted 5.04 grams 
/ii-'^5T?^'*^\■^?"^yH'^'^■"'■°-''«^yl-J5-l'-nbofu^ n mmoles of 1- 
(tiimeaylsdyloxy).lA4-triazole and 12 mmoles of (CH3),SiO— SO,CF,. WorldnK 
^ff^^ S'™^ (572% of die theoretical yjeM) cS 

l-(2,3,5-tri.0.beiia»yl.j5-D-ribofuranosyl)-l,2,4-triazole melting at 105--106°C 20 

WHAT WB CXAIM IS: — 

*e manufacture of a nucleoside, wherein a sugar derivative 
^at conndns an -O^l or -O-alkyl group or a halogen atom in the 1-position and 
^ " hydioxyl group in another position is reacted with 

a sdj^ «ganic base mAe presence of an ester selected ftom trialkykilylesTew S 25 
^L"?^ "^1 ttialkykilyl esters of strong organic acids and, tf dLred, any ^ 
proteted hydroxyl group m the resulting nucleoside is converted tow a free hydroxyl 

2. A process as damied in claim 1, wherein the reaction is carried out in ihe 
p»enoe of an ester selected from trimethylsilyl esteta of mineial adds and tri- m 
methylsilyl esters of stroii{{ organic adds. ««• 30 

^^^j^^A process as damied in claim 2, triieiein the esttr is trimeifaylsilyl per- 

■>e .« . 4* ^ P"«f88 as claimed in claim 2, M/bsaSD the ester is the trimediylsiM ester 
35 w tniuMtunedianc sulphonic acid. -^jMuy* cwci 

.t™ ,H A ^^^""^ " 1 » 4» 'Aenan m the sugar deriva- 

tive all die hydrorjrl groups are jHotected. »«"v*p 

H..™^Lr^l?* '''^1 in any one of daims 1 to 5, wherein the sugar is ribosc, 
desoxynbose, arabmose or glucose. 

7. A proccw as claimed in any one rf daims 1 to 6, wherein the sflylated oiganic An 
base 18 a silylated heterocyclic OTganic base. «uj«w« «|5mui. 4q 

8. A process as claimed in my one of daims 1 to 6, wherdn the sflylated organic 
base IS a conqwund of die general formula «s«u«. 

R.— N=(C-C).=C-R, (la) 
^ll X 

45 or 45 

R._N— (C=C)„— R, (lb) 

III ^ ^ 

Y R, R, 

in which n represents 0 or 1, X represents an oxygen or sulphur atom, R, and R. 

cadi represents an imsubsatuted or substituted organic hydrocarbon group w 

50 lepr^ent a divalent organic group, R, and R, eadx leptesents a hyd^gen 

^ 1"*^'' '^''^^^^y^ «r aSkylaminocarbonyl group 0? togedier rJiresS 50 
either a divalent group <tf the formula . •^I'lraaii au 

V 
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y ^ ^ ^ ^ 



H H 



^O-* ^S'' 

H 



or a corresponding divalent group that is substituted, and Y represents a triall^lsilyi 
group. 

9. A process as claimed in claim 8, wherein the divalent organic groiq) repre- 
sented by Ri and Rz together contains 1 or 2 nitrogen acorns. 

10. A process as claimed in daim 8^ wherein the divalent organic group repie- 
seated by Ri and R2 cogedier is a group of the formula 

— C=N— — Nr=N— CH=C— CH3, — CA— , 
: CH. \ / 

: / 6si~CHa 

6si^CH, \ 
\ CEI, 
CH, 



10 — CH=CH— C=N— , — CH=N— . — CH=N-C=N— , 10 

NH Ahs^OOH 
HjC— Si— CH3 

-c^N-CH^C^ or -^H=N-<3H[=N--. . 
I I 
o 



11. A process as churned in daim 8> wherein » lepresents 1 and Ri and R2 
together represent a 

NH— , — C=N-<>-, _N=C— , 

II I II 1 

X' NH; X' Ra 




15 ""r^ . ' — CH=N— , -^=N-. or — O— COr- 15 



group in which X' represents an oxygen or sulphur atom and Rs and Ro each 
represents a hydrogen atom or an alkyl, alkoi^caibonyl or alksrlaminocarbonyi group. 

12. A process as daimed m daim 8, raerdn n represents 0 and Ri and R^ 
together represent a 

20 _NH— CO— CH=N— , -.n=C— N=C— or _N=C— N=CH— 20 



NH« R, R,, 

group in whidi R3 represents a hydrogen atom or an alkyi, aUcnxycarbonyl or alkyl- 
aminocarbcniyl group. 
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13. A process as claimed in any one of daims 8 to 12, wherein Y represents 
a tnmethylsilyl group* 

14. A process as dalmed in any one of daims 1 to 13, wherein die reaction is 
earned out at a temperature within the range of from 0 to lOO^^C. 

15. A process as claimed in claim 1, conducted substantially as described herein. 5 

16. A process as claimed in claim 1, conducted substantially as described in 
any cme q£ Examples 1 to 8 herein. 

17. A process as claimed in daim 1, amducted substantially as described in 
any one of Examples 9 to 13 herein. 

18. A nodeoside whenever made by the process claimed in any ont of claims 1 in 
to 17. 
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